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SUMMARY OF PRECONSTRUCTION LABORATORY TESTING- CLAY SOILS 
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CURVE 1 

NT H C 0 N S U L T A NT S, L T D. 
MOISTURE- DENSITY RELATIONS 

PROJECT: Allen Park Clay Mine - Cell II 

LOCATION: Allen Park, Michigan 

SUPPLIER/SOURCE: I-696 Excavation 

PROJECT NO.: 89365 CJil 

DATE: 11/18/89 

TESTED BY: JN 

SAMPLE LOCATION: Cell II; 356D 6970E, elevation 579.2 CHECKED BY: SG 

METHOD OF COMPACTION: AS'IM D-1557 Method A LAB SAMPLE NO.: 7282 

MOLD NO.: A VOLUME: 0.0330 CUBIC FEET MATERIAL DESIGNATION NO.: Bl=k 115 

SAMPLE DESCRIPTION: Gray SII.IT'Y CLAY with Some Sand and Trace of Gravel 

MAXIMUM DRY DENSITY: 133.6 PCF OPTIMUM MOISTURE CONTENT: 10. 2 % 

5 7 9 11 13 
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NTH Consultants, Ltd. 

GRAIN SIZE DISTRIBUTION CURVE 

Lab Sample No. 7282 Source __ ...:I:..-..:6..:9-::6=-=-Ex::.c:.:a:..v..:a..:t..:i..::o::.n-::-:--:-::---::--::-:::-:-~---:---::--:---:---------

Project Location Dearborn, Michigan For Allen Park Clay Mine - As Bu i 1 t Characteristics 
Project No. 89365-0W 

Boring No._ Field Sample No. Block 115 Sample Deplh Sample Elev. (Tip) ___________ _ 

Sample Description Gray SILTY CLAY with Some Sand and Trace of Gravel 

Sampled By DHH Date 10/24/89 Tested By_,_R.c..O=. ------- uate 10-27-89 
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TABULATION OF LABORATORY TEST DATA 

Date: 11/18/89 

NTH Proj. No.: 89365 CM 

Sample Designation: Block 115 

NTH Consultants, ltd. 

ALLEN PARK ClAY MINE 
ALLEN PARK, MIOITGAN 

Sample Location: Cell II; 3560N 6970E; elevation 579.2 

Lab Sample No.: 7282 

Date Sampled: 10/24/89 

Soil Properties and Description 

GRAIN SIZE DISTRIBUTION: 

Gravel: 1.9 % 

Coarse Sand: 2.4 % 

Medium Sand: 5.8 % 

Fine Sand: 20.9 % 

Silt: 35.7 % 

ATTERBERG LIMITS 

Liquid Limit: 26 

Plasticity Index: 12 

Clay: 33.3- % UNIFIED SOIL CLASSIFICATION: CL 

SAMPLE DESCRIPTION: 

Gray SIIIT'Y ClAY with Some Sand and Trace of Gravel 

Modified Proctor Test ResuH 
(Per ASTM D 1557-78) 

Maximum Dry Density: 133.6 pet 

Optimum Moisture Content 10 .. 2 % 

Moisture/Density and Permeability Relationship 

Moisture 

Content: 
11.9 % 

REMARKS: 

1. 

2. 

Percent of 

Maximum Dry Density 

94.1 % 

Coefficient of 

Permeability (1) 

K = 4.7E- 9 em/sec 

Checked By: ___________ _ 





CURVE 2 

N T H C 0 N S U L T A N T S, L T D. 

MOISTURE· DENSITY RELATIONS 

PROJECT: Allen Park Clay Mine - Cell II 

LOCATION: Allen Park, Michigan 

SUPPLIER/SOURCE: I -696 Excavation 

SAMPLE LOCATION: I-696 Stockpile 

METHOO OF COMPACTION: AS'IM D-1557 Method A 

MOLD NO.: B VOLUME: 0. 0330 CUBIC FEET 

PROJECT NO.: 89365 ail 

DATE: 09/04/89 

TESTED BY: GM 

CHECKED BY: SG 

LAB SAMPLE NO.: 7013 

MATERIAL DESIGNATION NO.: Bag 110 

SAMPLE DESCRIPTION: Gray SII.JI.Y ClM with Some Sand and Trace of Gravel 

MAXIMUM DRY DENSITY: 133.9 PCF OPTIMUM MOISTURE CONTENT: 9. 0 % 

5 7 9 ll 13 

NTH/2.88-Q06 





NTH Consultants, Ltd. 

GRAIN SIZE DISTRIBUTION CURVE 

Project No. 89365-0W Lab Sample No. 7013 Source I-696 Excavat.u" llL------------------------

ProjectLocation Allen Park, Michigan For AllenParkCiayMine _Material Characteristics 

Boring No. Field Sample No. Bag 110 Sample Depth Sample Elev. (Tip)------------

Sample Description Gray SILTl CLAY with Some Sand and Trace of Gravel 

Sampled By MJ Date 9/4/89 Tested By E.W. Date 9-8-89 
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TABULATION OF LABORATORY TEST DATA 

NTH Consultants, ltd. 

Date: 10/24/89 

NTH Pro). No.: 89365 Clil 

Sample Designation: Bag 110 

Sample Location: I -696 Stockpile 

Lab Sample No.: 7013 

Date Sampled: 09/04/89 

Soli Properties and Description 

GRAIN SIZE DISTRIBUTION: 

Gravel: 1.0 % 
Coarse Sand: 2.0 % 
Medium Sand: 6.0 % 
Fine Sand: 23.0 % 
Silt: 34.0 % 
Clay: 34.0 % 

SAMPLE DESCRIPTION: 

ALIEN PARK CIAY MINE 
ALIEN PARK, MIQITGAN 

ATIERBERG LIMITS 

Uquid umn: 26 
Plasticity Index: 12 

UNIFIED SOIL CLASSIFICATION: CL 

Gray SIIJI'Y CIAY with Some Sand and Trace of Gravel 

Modified Proctor Test Result 
(Per ASTM D 1557-78) 

Maximum Dry Density: 133.9 pcf 
Optimum Moisture Content: 9 G 0 % 

REMARKS: 

1. 

2. 

Checked By: ------------
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US Standard Sieve Sizes .... 
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COMPACTION TEST RESULTS 
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N T H C 0 N S U L TAN T S, L T D. 
CURVE 5 

MOISTURE· DENSITY RELATIONS 

PROJECT: Allen Park Clay Mine - Cell II 

LOCATION: Allen Park, Michigan 

SUPPLIER/SOURCE: Cell II Native Soil 

SAMPLE LOCATION: 3650N, 7300E 

METHOD OF COMPACTION: AS'IM D-1557 Metho:l A 

PROJECT NO.: 89365 OW 

DATE: 8/18/89 

TESTED BY: 

CHECKED BY: SG 

LAB SAMPLE NO.: 6480 

MOLD NO.: B VOLUME: 0. 0332 CUBIC FEET MATERIAL DESIGNATION NO.: Block 104 

SAMPLE DESCRIPTION: Gray SIIli.Y CLAY with Little Sand and Gravel 

MAXIMUM DRY DENSITY: 132.4 PCF OPTIMUM MOISfURE CONTENT: 9. 4 % 

. ' 

124 . ' 
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NTH Consultants, Ltd. 

GRAIN SIZE DISTRIBUTION CURVE 

Project No. 89365 OW Lab Sample No. 6480 Source Cell II N~U"(!L.;!l!.LL ____________________ _ 

Project location Allen Park, Michigan For Allen Park Clay Mine- Material Characteristics 

Boring No. Field Sample No. Block 104 Sample Depth Sample Elev. (Tip) ___________ _ 

Sample Description Gray SILTY ClAY with Llc:.t'Ct'Cl..:e'....:'S~a~nd~a~n!::d~T~r~a::ce:-.'oe't:_· _:G~r~a.":ve=.l'---------------------------~----
Sampled By MJ Dale 8/10/89 Tested By __ __f!MSL ____ _ 
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TABULATION OF LABORATORY TEST DATA 

Data: 08/29/89 

NTH Proj. No.: 89365 00 

Sample Designation: Block 104 

NTH Consultants, Ltd. 

ALIEN PARK ClAY MINE 
ALIEN PARK, MIQITGAN 

Sample Location: Cell II South Stabilization Benn, 3650N, 7300E 

Lab Sample No.: 6480 

Data Sampled: 08/10/89 

Soli Properties and Description 

GRAIN SIZE DISTRIBUTION: 

Gravel: 1.0 % 

Coarse Sand: 1.0 % 

Medium Sand: 6.0 % 

Fine Sand: 10.0 % 

Silt: 37.0 % 

ATTERBERG LIMITS 

Uquid Umit: 32 
Plasticity Index: 15 

Clay: 45.0 % UNIFIED SOIL CLASSIFICATION: CL 

SAMPLE DESCRIPTION: 

Gray SII.ll'Y ClAY with Little Sand an::l. Trace of Gravel 

Modified Proctor Test Result 
(Per ASTM D 1557 -78) 

Maximum Dry Density: 132. 4 pcf 

Optimum Moisture Content: 9 e 4 % 

Moisture/Density and Permeability Relationship 

Moisture 

Content: 
12.8 % 

REMARKS: 

1. 

2. 

Percent of 

Maximum Dry Density 

91.4 % 

Coefficient of 

Permeability {1) 

K = 6.9E- 8 em/sec 

Checked By: ------------





CURVE 6 
NT H C 0 N S U L T A N T S, L T D. 

MOISTURE- DENSITY RELATIONS 

PROJECT: Allen Park Clay Mine - Cell II 

LOCATION: Allen Park, Michigan 

SUPPLIER/SOURCE: I -696 Excavation 

SAMPLE LOCATION: Cell II South Slope 

METHOD OF COMPACTION: AS'IM D-1557 Method A 

MOLD NO.: A VOLUME: 0. 0330 CUBIC FEET 

PROJECT NO.: 89365 CM 

DATE: 11/18/89 

TESTED BY: JN 

CHECKED BY: SG 

LAB SAMPLE NO.: 7263 

MATERIAL DESIGNATION NO.: Bag 113 

SAMPLE DESCRIPTION: Gray SllliY ClAY with Some Sand and Trace of Gravel 

MAXIMUM DRY DENSITY:l32. 6 PCF OPTIMUM MOISTURE CONTENT: 9.3 % 

5 7 9 11 13 
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NTH Consultants, Ltd. 

GRAIN SIZE DISTRIBUTION CURVE 

Project No ~8931iS~OW Lab Sample No. 7 263 Source I-696 Excavation 

Project Location _Dearborn, Michigan For AllenParkCiayMine -Material Characteristics 

Boring No. Field Sample No. Bag 113 Sample Depth Sample Elev. (Tip)------------

Sample Description Gray SILTY CLAY with Some 

Sampled By DHH Date 10/18/89 
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TABULATION OF LABORATORY TEST DATA 

Date: 11/18/89 

NTH Pro). No.: 89365 C1tl 

Sample Designation: Bag 113 

NTH Consultants, ltd. 

ALLEN PARK CUl.Y MINE 
ALLEN PARK, MICHIGAN 

Sample Location: Cell II South Slope 

lab Sample No.: 7263 

Date Sampled: 10/18/89 

Soil Properties and Description 

GRAIN SIZE DISTRIBUTION: 

Gravel: 1.2 % 

Coarse Sand: 1.8 % 
Medium Sand: 6.1 % 

Fine Sand: 20.7 % 

Silt: 34.4 % 

Clay: 35.8 % 

SAMPLE DESCRIPTION: 

ATTERBERG LIMITS 

Liquid Limit: 27 
Plasticity Index: 13 

UNIFIED SOIL CLASSIFICATION: CL 

Gray SILTY CUl.Y with Some Sand and Trace of GRavel 

Modified Proctor Test Result 
(Per ASTM D 1557-78) 

Maximum Dry Density: 132. 6 pcf 

Optimum Moisture Content: 9. 3 % 

REMARKS: 

1. 

2. 

Checked By: ------------





COMPACTION TEST RESULTS 
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CURVE 7 
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COMPACTION 
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FIGURE 
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NT H C 0 N S U L TAN T S, L T D. 
CURVE12 

MOISTURE- DENSITY RELATIONS 

PROJECT: Allen Park Clay Mine - Cell II 

LOCATION: Allen Park, Michigan 

SUPPLIER/SOURCE: I-696 Brown Clay and Native Gray Clay 

PROJECT NO.: 89365 00 

DATE: 8/16/89 

TESTED BY: JKR 

SAMPLE LOCATION: Cell II Floor CHECKED BY: MS 

METHOD OF COMPACTION: ASIM D-1557 Method A LAB SAMPLE NO.: 6461/6462 

MOLO NO.: A VOLUME: 0. 0330 CUBIC FEET MATERIAL DESIGNATION NO.: Bag 100 

SAMPLE DESCRIPTION: Brown and Gray SII!JY ClAY with Trace of Sand and Gravel 

MAXIMUM DRY DENSITY: 132. 8 PCF OPTIMUM MOISTURE CONTENT: 9 .1 % 

6 8 10 12 14 

NTH/2.88-006 
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CURVE16 
BOREHOLE NU~SER __________________ _ 

SA~PL£ NU~SER P~C~-1~--------

DE?TH OF SAI<PLE ----------

ITST i<ETHOD ASTM 01557 fv'ETHOD A 

J max (lb/cu ft) 132.5 _____ _ 

O.!.<.C. (;:;) 8.5 -----

DESCRIPTION Sity CLAY with some fine 

to coarse Sand trace fine c;ravel ICU 

IN-smJ ~c 
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WA1:::..'< CoNTENT PSCENT OF DRY WEJGHl" 
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SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTH 

FORD/CELL 2/MI 
ICl-2048 

PARTICLE SIZE DISTRIBUTION ASTM D421 At'<D D422 
US STA..t'iDARD SIEVE OPENING SIZES 

:1' 1.5" .7~ .'375' 4 10 

Grain size In millimeters 

Coarse \ Fine 

GRAVEL 

W% 
12.5 

PC-1 

I Sample Type: 

\ Cor Mea !. Flne 

SAND 
FINES (Silt and Clay) 

LL I PL PI 

25 16 9 

Gs 

2.71 
DESCRIPTION 

Silty CLA. Y with some fl.ne to coaoe 

sand, trace fine gravel 

Date Tested: AUGUST 1992 USCS: CL 

TECH: CG 
DATE: 09!29!92 
CHECKED: IT 
REVIEWED: 

GOLDER ASSOCIATES INC. 

LAKEWOOD, COLORADO 
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CURVE 17 
BOREHOLE NUMBER _________________ _ 

SA~Pl£ NUMBER PC~-2~---------

DEPTH OF SAMPLE --------­

Tnl METHOD ASTM 01557 rv£IHOO A 

f ma• (lb/cu It) 132-o:;S~-----

O.M.C. (7.) 9.0~-----

DESCRIPTION S<tv CLAY with some 

me to coarse Sand trace fue g-avel IC:.J 

IN-SITU MC (7.) _:o13."-'9"-----

LL (7.) 

PL (;::) 

PI (7.) 

2.80 

2.70 

__ ..=2::_6 ___ _ 

__ _:15"'-----­

n 

\; '¥ 2.60 
' ,\ '<;\ 

"" \'1£\ ,, ,,,, 

''" ;'NA 
20 25 JO JS 40 

PS'<CENT oF DRY WEIGhT 

OR.•ot'IN CG 
-. E,::X 

TT 
R£\'lEHE!l 

PROCTOR CURVE 
PC-2 

fE AUG 1992 f'OBNO. 
SO<.£ fWG 1'/10../R..~. ,...a.. 

ru: . ..a. WAT::.'l.::JWG FR£1o0. 





% 

p 

A 
s 
s 
I 

N 

G 

uses 

90 

00 

7U 

so 

50 

40 

"' 
20 

10 

PARTICLE SIZE DISTRIBUTION A.STM D421 Al"iD D422 
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COBBLES 

SA.i\1PLE ID 

BOREHOLE 
SAMPLE NO. 
DEPTH 

FORD/CELL 2/MI 
ICJ-2048 

Grain s!ze In millimeters 

Coarse I Fine 

GRAVEL 

W% 

13.9 

PC-2 

lsample Type: 

I cor I Med I Flne 

I SAND 
FINES (Slit and Clay) 

. 

LL PL PI Gs DESCRIPTION 

26 15 11 2.75 Silty CL\ Y with some fme to coarse 

sand, trace fine gravel 

Date Tested: AUGUST 1992 uses, CL 

TECH: MS 

DATE: 09(29192 

CHECKED: IT 

REVIEWED: 

GOLDER ASSOCIATES INC. 
LAKEWOOD, COLORADO 
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CURVE 18 
BOREHOLE NUMBER _______________ _ 

PC-3 SA..,PLE NUI<BER 

DE?ll; OF SAMPLE----------
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Gs DESCRIPTION 
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1CO 1o ' ~, a. en 
Grain size In millimeters 

Coarse I Flne 
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Gs DESCRil'TION 

2. 73 Silty CLAY with some fme to~ sand, 

trace fme gravel 

Date Tested: AUGUST 1m uses, cL 

TECH: MS 

DATE: 09(!.9!92 

CHECKED: IT 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 
~OOD,COLORADO 
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WATER CONTENT - PERCENT OF DRY WEIGHT ·· ·· 

Q Golder Associates Inc. 
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Denver, Colorado PROCTOR CURVE 
CUE NT/PROJECT SL-1 

ECS/917-1203/MI 
DATE JULY 1991 suu: 

AS SHOWN JOB 010.913-2346 

DIIAWNMWB CltiCICID 
KMR 

REVIEWED 
MES 

mz CWG,NQ. FlliURE 
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GRAIN SIZE IN MILLIMETERS 

l GRAVEL SAND I FINES 

COBBLES I COARSE I FINE COARSE I MEDIUM .I FINE I SILT SIZES I ClAY SIZES I 

Boring No. Sample No Depth MC LL PL PI DESCRIPTION JOB NUMBER: 913-2346 

SL-1 10.1 28 15 13 Silty CLAY and fine lo coarse SAND with DATE: JULY 1991 FIGURE 

trace fine gravel (CL) PROJECT: ECS/917-1203 
LOCATION: MICHIGAN 

CHECKED: KMR 

REVIEWED: MES 

GOLDER ASSOCIATES INC. FILE NAME: 234SSL-1.WK1 
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SAMPLE NUMBER--.:::S;.::L'---=2 ________ _ 

DEPTH OF-SAMPLE------------

TEST METHOD ASTM 01557 METHODc.:A..:__ ___ _ 

y, max llb/cu hftl_\___:1.::::30~-::::_5 _________ _ 

,9.5 
O.M.C. i%l------'------------

DESCRIPTION Silty CLAY with some fine to coarse sand, ·· 

little fine gravel (CL). 
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WATER CONTENT - PERCENT OF DRY WEIGHT 

Golder Associates Inc. 
TITLE 

Denver. Colorado 

CUENT/PROJECT 

ECS/917-1203/MI 

ClitoaC KMR REVIEWED 
MES 

DATE JULY 1991 

FILE 

PROCTOR CURVE 
SL-2 

sc;.u AS SHOWN Joo NO. 913-2346 

DWG.NC. FIGURE 





GRAIN SIZE DISTRIBUTION 
US STANDARD SIEVE SIZES 
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GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND I FINES I 
COBBLES I COARSE. I FINE COARSE I MEDIUM I FINE I SILT SIZES I CLAY SiZES _I 

Boring No. Sample No Depth MC ll PL PI DESCRIPTION JOB NUMBER: 913-2346 

SL-2 9.2 25 14 11 Silty CLAY with some fine to coarse sand, DATE: JULY 1991 FIGURE 

fine gravel (CL) PROJECT: ECS/917-1203 

LOCATION: MICHIGAN 

CHECKED: KMR 

REVIEWED: MES 

GOLDER ASSOCIATES INC. ALE NAME: 2346SL-2.VVK1 
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CURVE 23 

BOREHOL!: NUMBER ________ _ 

SA .. P'..£ NUMBER PC-9 -'-----
DE?T14 Or SAMPL!: ---------

TEST N~ETHOO 

f max (lb/cu fl) 

O.M.C. (;:) 

DESCRIPTION 

ASIM 01557 METHOD A 

m.=-o ____ _ 

__ .:;.9·.:..0 ----

fine to coarse sand trace fine gravel ICLJ 

IN-SITU IWC (;:) 

LL (%) 

PL (;:) 

PI (;:) 

,-2.!30 

\ 

'\ \ 
.. ,,, 

v\X 
\·JIIC, \ 

. ,,, \ 

2.70 

2.60 

' ,,, \ 
'\ 1\:\ 

\i\ 

,, ''< \ 
' \ :\; 

:\,'~ 

12.0 

25 

14 

n 

'\ 

+-~"""' 
I ' 

0 5 10 15 20 25 30 35 
WA 1 =.,."'{ CONT2'f'i 

o..nv .... , Colorado 

GCS/927-1203/MI 

? S<C :::NT 0 F DRY WEIGHT 

DR .. IofltN CG 

PROCTOR CURVE 
PC-9 

I""~< AUG 1992 pa NO. IC3-204-8 

11'11.£ ""· 
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G 

uses 

PARTICLE SIZE DISTRIBUTION·ASTM D421 A . .1'W D422 

US STA.t'fDARD SIEVE OPENING SIZES 

6"' 3" ~.5' .7'5' .37'5' A 20 40 60 1 00 2CD 

"' 
80 

70 

60 

&l 

4(J 

3J 

"' 
10 

COBBLES 

SAMPLE ID 
BOREHOLE 
SAMPLE NO. 
DEPlli 

FORD/CELL 2/MI 
IC3-2048 

1.0 1 

Grain size in m!lllmeters 

Co~e ) Flne I Cor I Med I Fine 

GRAVEL I SAND 
FINES (Slit and Clay) 

W% 

120 
PC-9 

lsacaple Type: 

I LLI PL PI Gs DESCRIPTION 

25 14 11 270 Silty CLAY with wme fine to coarse sand, 

trace fine gravel 

Date Tested: SEPT 1992 uses, cL 

TECH: MS 

DATE: 09r1.9!92 

CHECKED: TI 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 

~OOD,COLORADO 
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CURVE 24 
BOREHOLE HUMSER _________________ __ 

SAMPL!: NUIJ8ER 
PC-10 _____ _ 

DE?TH OF SAMPLE:-------------

TEST METHOD ASTM 01557 fVETHOD A 

T max (lb/cu ft) 129.0 _____ _ 

O.M.C. (;:) 110 ____ _ 

DESCRIPTION Silty CLAY with some fine 

to coarse sand trace fine gra:.v:..:e:.I..;.IC=U;_ __ _ 

IN-SITU MC (:;) 

u. (:-:) 

PL (:::) 

PI (%) 

r-2.80 

2.70 

2.60 

; .\• \ 

\ ., 
'" "'' .,, 

~ 
;'I:\ 
K:'<'. 

ns 
26 

15 

11 

' \ '"" \. ; '("C\J\ 
: : 

JO 35 
WA TE.=t CO NT2'-IT PS=<CENT OF DRY W8GHT 

GCS/927 -1203/Ml 

PROCTOR CURVE 
PC-10 
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PARTICLE SIZE DISTRIBUTION ASTM D421 A.c'ID D422 

US STANDARD SIEVE OPE..'iiNG SIZES 
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COBBLES 

SA.c\1PLE ID 
BOREHOLE 
SAl\1PLE NO. 
DEPTH 

FORD/CELL 2/MI 

ICJ-2048 

100 1o 1 

Grain size In millimeters 

coarse j Fine 

GRAVEL 

W% 

ll.8 
PC-10 

j Sacnple Type: 

Fine 

FINES (Silt and Clay) 
Co.r I M!:!CI 

SAND 

LL PL PI 
26 15 11 

Gs DESCRIPTION 

2. 73 Silty CLAY with some fme to coarse 33.n~ 

tr.ace fme gravel 

DateTested: AUGUST1992 uses: cL 

TECH: MS 

DATE: 09r29m 

CHECKED: IT 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 

LUCVNOOD,COLORADO 
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CURVE 25 

BOR<HOLE NUMBER __________________ _ 

SAMPU: NUMBER PC-11 

OE?TH Of" SAMPU: -----------

TEST ME:7HOD 

l max (lb/cu ft) 

O.M.C. (7.) 

DESCRIPTION 

ASTM D1S57 MET'r10D A 

133.0 

9.5 

Sitv a..AY with some me to 

coarse sand. trace me oravel ICU 

IN-SITU !.IC (~) Tt3 

LL (~) 26 

. PL (7.) 15 

?I (;:) 11 

2..80 

2.70 

2..60 

?+\ : i 

; ; 

5 10 15 20 25 30 35 4Q 

WATa CoNTBif 

D<oover, Colorado 

PS'<CENi OF DRY WEIGHT 

CG 

PROCTOR CURVE 
PC-11 

IDA"' OCT 1992 pea '"'- IC3-2048 

GCS/927 -1203/MI 
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s 
I 
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G 

uses 

PARTICLE SIZE DISTRIBUTION ASTM D421 A..t"fD D422 

US STANDARD SIEVE OPENING SIZES 

ff' 3" 1.5" .75" 4 10 20 .40 &l 1 00 2CO 

90 

COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPlli 

GCS/927-1203/MI 

IC3-2048 

10 ao:n 
Grain size In millimeters 

I Coane I Flne 

I GRAVEL 

W% 
11.3 

PC-11 

f Sample Type: 

Cor I Med I Flne 

SAND 
FINES (Sitt and Clay) 

LL PL PI Gs DESCRIPTION 

26 15 11 2.77 Silty CL\ Ywith 30me flne to coarse sand, 

trace fine gravel 

Date Tested: SEPT 1992 uses: CL 

TEC"ri: co 
DATE: 10i07m 

CHECKED: TT 

REVIEWED: DR 

GOLDER ASSOCIATES INC. 

~OOD,COLORADO 
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CURVE 26 

BOREHOLE NUMBER _______________ _ 

SA .. ?\£ NUMBER PC-12 

OEi'TH OF SAMPLE: ASTM 01557 1v'ETHOD A 

f max (lb/cu ft) _ __;13=5.:.:::0 _____ _ 

a .... c. (;:;) 8.5 

DESCRIPTION Sity ClAY with some fine 

to coarse sand little fue gravel(Cll 

IN-SmJ >IC (7.) 8.9 

LL (;:;) 25 

PL (;:;) 
13 

Pi (;:;) 
12 

r-2.80 

2..70 

2.60 

: ' \ ' \ 
'\•\ 

95 

90 

85 

80 
0 5 10 15 

WA Ia CO NT:::NT 

GCS/927 -1203/MI 

, I 

1\- .X. 

'"' 
:\; 

' "' !\ 

~""' '"' '" " '"'"' ' "'"" 
20 25 30 35 40 

?~CENT OF DRY WEIGHT 

RE'i\E'Hfil DR 

PROCTOR CURVE 
PC-12 

a.r;: OCT 1992 I"'" ""- IC3· 2048 
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A 

s 
s 
I 
N 

G 

uses 

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422 

US STAN"DARD SIEVE OPENINGSlZES 

8" 3" , .5" . 75" .:r75" " 10 20 40 eo 1 oo 200 

COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTH 

GCS/927 • t203/MI 
!0-2048 

Graln size In millimeters 

Coarse I Fine I Cor Med j Fine 

GRAVEL I 

W% 

8.9 
PC-12 

I Sarn!Jie Type: 

SAND 
FINES (Slit and Clay) 

LL PL p[ 

25 13 12 
Gs DESCRIPTION 

2. 70 Silty CL\ Y aod ftne to co.aoe SAND, trace 

fine gravel 

DateTested: SEPTlm 

TECH: CG 

DATE: !0/07192 

CHECKED: IT 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 

LAKEWOOD, COLORADO 
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CURVE 27 
BOREHOLE NUMBER __________________ __ 

SAMPLE NUI.48ER PC-13 

DEPTH OF SAMPLE-----------

TEST ME:THOD 

"(max (lb/cu It) 

O.M.C. (;:) 

ASTM 01557 ,VIETHQD A 

135.0 

9.0 

OESC;IIPTION . Sity CLAY and me to 

coarse SAND. ittle me gravel ICLl 

IN-sm.J MC (;:) 9.0 

LL (;:) 26 

15 
\ !\ PL (:':) 

'\ 
' \ \ 

!\! 
!\! 

,,, 

PI (~) 

' \ 1\' \ 
\ '\ ,, 2.80 ,, 
'\ ,\; 

;\; \ 
' \ '\ \ 

\ 'I; .1 

'"'-\ "\j ;<,. 

'" l'l.\ 

'-"' -" 

2.70 

2.60 

-"'-' " 
-"'- '-" 

~ 
! '' 

,, 
'"-''<\. 

11 

; ''~" 
20 JO 35 40 

PERCENT Of" DRY WEIGHT 

PROCTOR CURVE 
PC-13 

Deov ""· Colorado 
ORAWN CG !"''" OCT 1992 pea ..a. IC3-2048 

GCS/927 -1203/MI ISC>U Fwc . ..c.; Rev •. -to. 
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p 

A 
s 
s 
I 
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G 

uses 

PARTICLE SIZE DISTRlBlJTION ASTM D421 A.ND 0422 
US STAJ'IDARD SIEVE OPENING S£ZES 

':f 1..5" , 75' .375' A 10 20 40 eo HlJ 

31lH:=llill1-i UfrrH 
~ ~ i i i ; : .. ' : ! : .. 

' ' ' ' ' 

' ' 
' ' 

' ' 

1 0 Cl001 

Grain size in milllmeters 

COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTI! 

GCS/927 • U03fMI 
I0-2048 

Coarse: I Flne 

GRAVEL 

W% 

9.0 
PC-13 

[Sample Type: 

FINES (Slit and Clay) 
Cor \ Mea I Fine 

SAND 

LL PL PI 
26 15 11 

Gs DESCRU'TION 

2.81 Silty CL\ Y and fme to co.a.o.e SAND, little 

nne gravel 

DateTcted: SEPT1992 uses, CL 

TECH: CG 

DATE: 10!07192 

CHECKED: TT 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 
~OOD,COLORADO 
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CURVE 28 
SOREHOL£ NUMBER ________________ ___ 

SA ... PL£ NUMBER PC-14 

DE?TH Of SAMP'..£ ----------

TI:ST ME:THOD 

"(max (lb/eu ft) 

O.M.C. (;:;) 

DESCRIPTION 

ASTM D1S57 II!ETHOD A 

13t5 

9.0 

Sity ClAY with some flfle to 

coarse sand. little fl!'le to coarse aravel ICLI 

IN-SITU 1.4C (7.) 16.8 

lL (%) 27 

Pt. (7.) 16 

?I (%) 11 

2.80 
I \i \ o\ 

: I 

15 20 

·\' . \ . \ \• 
•\. '\ 
' \' \ 

• ' .1t 
• \ "i \ ,, 

I\; _::<; 

\l<i\ 

\; \ 
.. ,. 
•\ 

2.70 

2.60 
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·\ •'\ 
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. 'i - '*"" 
25 JO 35 

WA I ::.R co NT:::NT PSRC::NT OF DRY WEIGhT 

CR.A.Wf'ol 

GCS/927 -1203 /MI pccx"' 
REvlE'l'I'D 

PROCTOR CURVE 
PC-14 

f"Ci: !-"'" >10. 

1=-.i: F"" '"'·I ·~ . 
jA..:: 1'80. F<·""· 

. -.c. 
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uses 

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422 
US STAl'IDARD SIEVE OPENING SIZES 
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COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTH 

GCS/927-1203/MI 

ICJ-2048 

c. in 
Grain size in mm!meters 

Coarse I Fine 

GRAVEL 

W% 

16.8 
PC-14 

! Sample Type: 

Fine 

I SAND 
FINES (Silt and Clay) 

LL PL PI 
27 16 11 

Gs DESCRIPTION 

2. 77 Silty Cl..A. Y with rome ftne to coa.ne san~ 

litde fme to coarse gravd 

Date Tested: SEPT 1992 uses, CL 

TECH: CG 

DATE: 10107/92 

CHECKED: IT 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 

~OOD,COLORADO 
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WA"Ta CON"TENT 

Denver, Colorado 

GCS/927 -1203/Ml 

\ 

CURVE 29 
BOREHOLE NUMBER ________________ _ 

SAMPLE NU!.ASER PC-15 

DE?TH Of SAMPLE ---------------

ITST METHOD 

"(max (lb/cu ft) 

O.M.C. (:":) 

DESCRIPTION 

ASTM 01557 METl-tOD A 

132..0 

10.0 

Slty CLAY with some me to 

coarse sand trace flfle to coarse gravel ICLI 

IN-smJ MC (::) 13.1 

LL (:":) 26 

PL (:":) 16 

PI (:":) 10 

r- 2..80 

2.70 

2.60 

l'J \ -" 
\Pi\ 

'" " ; ";""' 
; ";" " 

2.0 25 30 35 
P8C<:NT OF DRY WEIGHT" 

DRAWN CG 

PROCTOR CURVE 
PC-15 

1"-'rE OCT 1992 f'B MO. IC3-2048 

I~ 
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A 
s 
s 
I 
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G 

uses 

1COJ 

COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTI! 

GCS/927-1203/MI 

I0-2048 

PARTICLE SIZE DISTRIBUTION ASTl\1 0421 Al"'O 0422 

US STANDARD SIEVE OPEN1NG SIZES 

:3"' 1.5" .75" .:I7'5' 4 10 

1,0 c.tn 
Grain size in millimeters 

Coarse I ~n' I Cor I Mea I Fine 

GRAVEL I SAND 
FINES (Silt and Clay) 

W% LL I PL PI Gs DESCRIPTION 

(l001 

13.1 26 16 10 2.74 Silty CU Y with some floe to coa.ne sand, 

PC-15 

! Sample Type: 

trace Hne gravd 

Date Tested: OCT 1992 

TECH: co 
DATE: 10107/92 

CHECKED: TI 
REVIEWED: 

uses, cL 

GOLDER ASSOCLUES INC. 
LAKEWOOD, COLORADO 
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2.0 25 

CURVE 30 
BOREHOLE NUMBER _________________ __ 

SA ... PLE: NUMBER PC-16:__ ___ _ 

DEPTH Of" SAMPLE--------­

ITST METHOD ASTM 01557 '-"ETHHD A 

"(max (lb/cu fl) 

O.M.C. (:-:) 

130::,::.5~---
10.;.;:;5 ____ _ 

DESCRIPTION Sltv ClAY with some fine to 

coarse sand. trace fine to coarse gravel ICLI 

IN-SITU MC (:-:) 14.1 

Ll. (:-:) 26 

PL (7.) 16 

PI (:-:) 10 

,.- 2..80 

2.. 7o 

2.60 

. ' "' 
'' ''<. " 

''"' ' ''" \. ' ";'J' 
30 35 

WAu:_'( CONTENT PERCENT OF DRY WEIGHT 

Derrv.,.., Colo<"a do 

GCS/927 -1203/MI 

PROCTOR CURVE 
PC-16 
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s 
s 
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G 

uses 

P.\RTICLE SIZE DISTRIBUTION ASTM D421 A.t'ffi D422 

US STA.'IDARD SIEVE OPENING SIZES 

3"' 1.5" .75" .:rtS' "' 10 20 o40 60 1 co 200 
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Grain size in millimeters 

I Ccane I Fine Ccr \ MeCI \ Fine 

COBBLES I GRAVEL SAND 
FJNES (Silt and Clay) 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTH 

GCS/927-1203/MI 

IC3-2048 

W% 

14.1 
PC-16 

l Sa mole Type: 

LL PL PI 

26 16 10 

Gs DESCRIPTION 

2. 72 Silty Cl.A Y with some ftnc: to coarse 

~nd, trace flnc: to coarse gr<1vel 

OateTested: 0Cf1992 uses, CL 

TECH: 
DATE: 

KRB 
101'17/91 

CHECKED: IT 
REVIEWED: DR 

GOLDER ASSOCIATES INC. 
lAKEWOOD, COLORADO 
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CURVE 31 
BOREHOLE NUMBER ________________ _ 

SAMPLE NUMBER PC-21 

DEPTH OF SAMPLE-----------------

TEST METHOD 

f mcx {lb/ cu ft) 

D.M.C. (7.) 

DESCRIPTION 

ASTM 01557 METHOD A 

132.0 

9.5 

SHy CLAY with some 

coarse to fine sand trace coarse to fine 

gravel ICL) 

IN-SITU MC {7.) 

ll (7.) 27 

Pl (7.) 
15 

PI (7.) 
12 

2.80 

2.70 

2.60 
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5 10 15 
WATE!'< CON"r<:.NT 

Denver, Colorado 

20 25 30 35 
PERCENT OF DRY WE!GHT 

ORAWN CG 

PROCTOR CURVE 
PC-21 

I0Ai< NOV 1992 '08 NO. IC3-2048 

GCS/927 -1203/MI . ECl<@ KR s=z AS SHOWN DWG NO.jR£Y. i'iO. 

RE~EWSl DR jF1LE NO. WATER. OWG 1C~R( NO. 
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PARTICLE SIZE DISTRIBUTION ASTJ\.1 D421 AND D422 

US STAl'\fDARD SIEVE OPENING SIZES 
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COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTH 

GCS/927-1203/MI 
IC3-2048 

100 10 

Grain size in millimeters 

Coar.:;e j Flne j Car Med j 

GRAVEL I SAND 

W% LL PL PI 
27 15 12 

PC-21 

0001 

Fine 
FINES (Silt and Clay) 

Gs DESCRIPTION 

2 72 Silty CLAY with some coarse to fme sand, 

trace coarse to fine gravel 

I Sample Type: DateTested: OCT1992 USCS; CL 

TECH: MK 

DATE: 111091'l2 

CHECKED: KR 
REVIEWED: DR 

GOLDER ASSOCIATES L'\fC. 
LAKEWOOD, COLORADO 
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WATE.'l. CONT2'JT 

. \; 

'\' \ 

~'b\:r\ 

CURVE 32 
BOREHOL.£ NUMBER 

SA.,Pl.£ NUMBER PC-18 

DE?TH OF SAMPL£ 

ITST 1.4 E:Tl-1 0 D ASTM 01557 IIETHOO A 

r max (lb/cu ft) 133.5 

O.M.C. (;:) 
9.5 

DESCRIPTION Sltv QAY with some me to 

coarse sand trace fue to coarse oravel IC~i 

IN-SITU ).IC 

LL (%) 

PL (7.) 

PI (%) 

2.80 

•\ .. \ 

;\• \ 

' '-\ -\t 
. . •\ ~ \ 

•\;\ 

•\ 

2.70 

2.50 

\ ,, 
\ ., 

(7.) 12.8 

26 

16 

10 

20 25 ~a 35 
P::RCENT OF DRY W8GHT 

PROCTOR CURVE 
PC-18 

oenv,.., Colorado 
QRA'fiiN CG ~OA~ OCT 1992 poe ""- IC3-20A.S 

GCS/927 -1203/MI ""'""'"' TT Is=;: F"" ,..a.; REV. ,'10. 

M.£i1E'.,...El DR I~·"'· fc;:.;AE .-tO. 
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PARTICLE SIZE DISTRIBUTION ASTh1 D421 AND D422 
US STANDARD SIEVE OPENING SIZES 

6" :t' 1.5" .75" .'.375" " 10 20 40 60 100 20J 

70 ..:.~~-~-..:. .. .:. ... : ..... .:... .. ,._;_ .. _ . .:......: .. ..:._.:.._.:........._~~:.;_· -· .:..... . .;........:. ______ ..:.:...:..:.~..:.....: ... .:.... ... ..:. .. __ :..:. :....:......:... . ....:. ____ . -~t~·-: ___ . -· -~-
.: : : .. - ". ' . . . " ... 
! ! ~ ~ i . : : : : ; : : : : . . 

oo ..;..;..L; . ..;.._, ___ , _____ , ___ ,~-•--'-·-'--•--...:--f~~-<-.:..~....:..-'-·-.:_--···71·'·'·: ~ -•---~--•-----~:: ij_l_j____,___ __,.;...;...:..•~-.:.__;_____, --
.: ::::.. . . .. . :::;:. 

: : : : . . . . : : . . . ' . . : : : : ! i ! i ~ i l ! 

:j~IMFI#Him\~~M=init~ 
COBBLES 

SAl\1PLE lD 
BOREHOLE 
SAMPLE NO. 
DEPTH 

GCS/927 -1203/MI 
ICJ-2048 

1CXJ ~·a 

Grain size In millimeters 

Coarse I Fine 

GAAVEL 

W% 

12.8 
PC-18 

Lsample Type: 

Cor ! Me::! I Flne 

SAND 
FINES (Silt and Clay) 

LL PL I 
26 16 

Date T~ted: 

PI Gs DESCRIPTION 

10 2.74 Silty ClAY with .some fme to coar..e $3nd, 

trace fine to coan.e gravel. 

OCT1992 uses, CL 

TECH: KRB 
DATE: !0107192 

CHECKED: TI 
REVIEWED: DR 

GOLDER ASSOCIATES INC­

~OOD,COLORADO 
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WATER COmt:NT 

Demef, Colorado 

GCS/927 -1203/MI 

CURVE 33 
BOREHOLE NUMBER ________________ _ 

SAMPLE NUMBER PC-19 

DEPTH OF SAMPLE--------------

TEST METHOD 

f mcx (lb/cu It) 

O.M.C. (7.) 

DESCRIPTION 

ASTM 01557 METHOD A 

132.5 

9.0 

Suty CLAY with some 

coarse to fine sand. trace fine gravel ICU 

IN-SITU MC (7.) 

LL (%) 

PL (7.) 

PI (7.) 

2.80 

35 40 
PERCENT OF DRY WEJGHT 

PROCTOR CURVE 
PC-19 

27 

15 

12 
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US STANDARD SIEVE OPENlNG SlZES 
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COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTII 

GCS/927-1203/MI 

ICJ-2048 

100 1o o.cn 
Grain size In millimeters 

Coarse Fine 

GRAVEL 

Wo/o 

PC-19 

j Sample Type: 

Fine 
FINES (Slit and Clay) 

I Cor Med I 
SAND 

LL I PL PI Gs DESCRIPTION 

27 15 12 2.72 Silty CLAY with some coarse to fme sand, 

trace fine gravel 

Date Tested: OCT1992 uses, CL 

TECH: MK 
DATE: 1111 orn 
CHECKED: KR 

REVIEWED: DR 

GOLDER ASSOCIATES INC. 

lAKEWOOD, COLORADO 
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CUENT/PROJECT 

0 5 10 15 
WATER CONTENT 

Denver, Colorado 

GCS/927-1203/Ml 

20 25 

CURVE 34 
BOREHOLE NU~BER __________________ __ 

SA~PLE NU~BER PC-20 

DEPTH OF SA~PLE ----------

TEST ~ETHOD 

"/ mox (lb/cu ft) 

O.M.C. (7.) 

ASTM D1557 METHOD A 

1315 

9.0 

DESCRIPTION Silty CLAY with some coarse 

to fine sand. little coarse to fine gravel (CL) 

IN-SITU ~c (7.) 

LL (7.) 26 

PL (7.) 16 

PI (7.) 10 

2.80 

2.60 

30 35 40 
PERCENT OF DRY WEIGHT 

ITTLE 

ECX8 KR 
RU1£HO DR 

PROCTOR CURVE 
PC-20 

fDAT"E NOV 1992 '08 NO. IC3-2048 

soc: AS SHOWN WG NO.jR£V. ~0. 
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COBBLES 

SAMPLEID 
BOREHOLE 
SAMPLE NO. 
DEPTH 

GCS/927-1203/MI 

ICJ-2048 

100 10 0.1 O.Cli 

Graln s!ze In millimeters 

Coarse ) Fine 

GRAVEL 

W% 

PC-20 

!sample Type: 

Cor ) Med I Flne 

SAND 
FINES (Silt and Clay) 

LL PL PI Gs DESCRIPTION 

26 16 10 271 Silty CLAY with some coane lo fine sand, 

little coarse lo fine grnvel 

DateTested: 0Cf1992 uses, CL 

TECH: MK 
DATE: 11109/92 

CHECKED: KR 

REVIEWED: DR 

GOLDER ASSOCIATES INC. 

LAKEWOOD, COLORADO 
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Denv...-. Colo.-s.do 

GCS/927 -1203/Ml 

-:'\\ 

"' " 1\;"\ 

CURVE 35 
SOREHOL£ NUMBER ______________ __ 

SAMPL£ NUMBER ----~P~C~-V~-----------

DE?TH 01' SAMPL£ --------------

r<:ST ME!'HOD ASTM 01557 METHOD A 

f max (lb/cu ft) 

O.M.C. (;:) 

DESCRIPTION 

132.0 

9.5 

Sltv ClAY with some fue to 

coarse sand. trace fue to coarse gravel ICLI 

IN-STTU I.!C (7:) 12.8 

LL (7:) 26 

PL (::) 16 

PI (7:) 
10 

• ·-t "\:\ 
'" '''}i 2.60 

zo 

'"'"" • • !\o\ 
'\X 
\'..IE 
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•.\0 
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; ' ! 
! ; 

zs 30 
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35 40 

P::RCENT OF DRY WE!CKT 

DRAWN CG 

PROCTOR CURVE 
PC-17 

pea NO. IC3-2048 

Is=.;: 
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LL PL PI Gs DESCRIPTION 
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SUMMARY OF GRANULAR MATERIAL LABORATORY TEST RESULTS 

ALLEN PARK CLAY MINE- CELL 2 
FORD MOTOR CO. 

GRANULAR SYSTEM OF LEACHATE COLLECTION/REMOVAL SYSTEM 

LB-2 (SP) I 3. 7 I 97. 
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